Trophic experiments to estimate isotope discrimination factors
Stephane Caut, Elena Angulo, Franck Courchamp and Jordi Figuerola This document provides additional information in support of the Forum article by Caut et al. (2010) in the Journal of Applied Ecology.
There are many errors and mistakes in Perga & Grey (2010, hereafter Perga) and in Auerswald et al. (2010, hereafter Auerswald) and we will here only report those that affect the arguments of their critique.
PRACTICAL DETAILS IN PERGA & GREY (2010)
They based their rejection of our method largely on literature-based arguments and on reanalysis of some of our data. A closer look at the literature cited shows that it is in part misleadingly selected. To back up their point, Perga only cite two reviews on the ranges of discrimination factors, while five more were used in Caut et al. (2009) that could have been used (see Table S1 below). As discussed in the main text, Perga describe only one aspect of the controversies to explain the trends of ∆ 15 N, limiting the references to those that support the hypothesis in which they base their argument (e.g. one direction of change of effects of nutritional stress forgetting that the opposite has also be found valid; Hobson et al. 1993; Oelbermann & Scheu 2002; Cherel et al. 2005; Williams et al. 2007; Kempster et al. 2007) .
Most importantly, some of the data used to demonstrate that our relationships result from artifacts were surprisingly incorrect. This is especially astonishing since the data was made available to one of the authors. For example we have found major inconsistencies between Figure 4a of Perga and the data from which it is claimed to come from (Supporting Information Together with other imprecisions (e.g. the use of 'animals' instead of 'mammals' when they excluded all other animal taxa from their analysis), surely contributed to impede our full appreciation of Perga critique.
PRACTICAL DETAILS IN AUERSWALD ET AL. (2010)
Auerswald based their main claims invalidating our method largely on literature-based arguments and simulations of random data. A closer look at the literature cited shows that it is in part misleadingly selected. As discussed in the main text, twice Auerswald choose references that did not support their statements: when talking about relationships between discrimination factors and diet isotopic values he states that other 'recent compilations of discrimination factors have not identified such effects' using four references none of which have tested these effects. The same applies to the references used to support their suggestion of using diet-tissue shift instead of discrimination factor, only one the three, a self citation, uses exactly the same term (Definition Section). Similar to Perga, Auerswald describe only one aspect of the controversies on the spurious correlations, limiting the references to those that support the hypothesis in which they base their argument.
Some of the analysis and simulations made by Auerswald are difficult to understand, and with the actual information we have been unable to replicate. To illustrate the 'spuriouness' of the results presented by Caut et al. (2009) , Auerswald used the formula proposed by Kenney (1982) and Kanaroglou (1996) to correct r when the dependent variable (δp-δs) contains the independent variable (δs). They conclude that none of the significant correlations reported by Caut et al. (2009) remains statistically significant, and that 5 out of 8 present slopes of different sign. Probably this is due to applying a formula (eqn 6) that is only valid when x and y are uncorrelated and also applying it in a wrong way (we have been unable to reproduce their results). These formulas assign all variation of the variables to the spurious component and none to the relationship between them (see Kenney 1982) . However, as already discussed, all the use of isotopes in food web ecology is based on the fact that δp is related to δs, and this is not a spurious question when questioning the validity of our results. Table S1 . Means and ranges of carbon and nitrogen discrimination factors in previous reviews on stable isotopes. We have included: the number of discrimination factors of each type (n); the topic of each review; the type of data they contain ('L' for data coming from laboratory experiments and 'F' for data coming from the field); and the taxa that each review focuses on (M for mammals, B for birds, F for fishes and I for invertebrates). We have included data coming from Caut, Angulo & Courchamp (2008 and 2009) (2009), considering or removing mixed diets, are always between the ranges of previous reviews, but ranges are higher. Means of δ13C varied little (3‰ for all taxa and 5‰ for mammals) and ranges were reduced (by 1.6‰ for all taxa and 3,3‰ for mammals) when calculated with only mono-specific diets. 
